MATERIAL AND METHODS
Some regions of Rio Grande do Sul,the southernmost State of Brazil, are covered by grassland, with scattered small woods isolated from each other by varying distances of hundreds of metres to several kilometres. Drosophila willistoni does not live in the grassland, building its semi-isolated populations in these true islands of woods, the "capôes ". This is the situation near the locality of Tainhas, in the Plateau of São Francisco de Paula's District, the place chosen for the experiment now reported.
Samples of more than one hundred individuals from Feliz, a locality near Tainhas, were crossed with northern Brazilian races, and the F1 hybrids (North/South) cytologically analysed showed a high frequency of heterozygotes for inversions not observed in the natural populations of Feliz or Tainhas (table i) . A great number of F1 (N/S) individuals was raised by daily transfer of 50 pairs in 1/4 litre bottles with banana-agar-yeasted food. To avoid competition. extra amounts of yeast were distributed two days after the transfers. By counting five samples of i 000 individuals, an average weight was established for these F1 (N/S) and, with the aid 
THE ISOLATION OF THE POPULATIONS
Some evidence may be given on the relative isolation of the populations studied. The F1 hybrids were introduced in wood I at io a.m. The significance of this fact appears if we consider that in March io and II, 1956, in a total of 5455 flies collected at wood I, 1362 were of D. willistoni wild phenotype, plus 238 males and 57 females scute. The frequency of the scute gene was, thus, still very high : q=o2o88 for males and q=o3o39 for females. A few days after (March 23) wood II was visited and among 879 flies, collected with great difficulty due to the low temperature prevailing, i8 were D. willistoni, wild type.
The 1957 samples of wood I contained 2380 D. witlistoni and no .ccute individual was observed. This was noted on the first collection of this year ; thus, no attempt was made to study the possible occurrence of this gene in wood II.
Another source of evidence about D. willistoni isolation in these woods was obtained by simple collecting experiments. In four different instances, 5 to 8 banana traps have been placed outside them, in a straight line from the edges toward the grassland (woods I and III). The occurrence of flies there was limited to the mornings (until io a.m.) and D. willistoni was found in the first trap only.
The isolation is particularly strong during the winter season, despite the winds, because D. willistoni do not fly when the temperature is around 13° C or lower. Consequently, the migration effect is negligible in the results we are going to describe now.
CHROMOSOMAL POLYMORPHISM OF TAINHAS NATURAL POPULATIONS
The absence, or rare occurrence, of inversions in the X chromosomes, and the relatively low average number of inversions per individual, characterises Tainhas and all other localities from Rio IlL-C .
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Grande do Sul to Argentina so far studied (Dobzhansky, 1957 and Cordeiro, 1959) .
In the 1956 control wood III sample some inversions occurred in the X chromosomes (XL-A, XR-C and XR-D) ; but they did not reappear in 1957 (table i) . This fact is not significant however, due to the low frequency of these inversions in Tainhas arm of the second chromosome was observed in relation to the Tainhas natural populations, but the stock released carried as much as 6 6 per cent, of IIR-E, a common inversion in the northern races but relatively less frequent in southern populations (Dobzhansky, 1957) . The III chromosome presented a great increment of the A and J inversions.
The mean number of inversions per individual female was even higher than in the scute bearing stock, i.e., 8'36±o4I.
THE SHIFT FROM BALANCE PRODUCED IN THE TAINHAS NATURAL POPULATION
The N/S stock released at the isolated wood I and wood IV, produced a temporary shift from balance, changing significantly the inversion frequencies during ig6. The results obtained can be seen in tables i and 3. The first sample in wood I was made 23 days (about 2 generations) after the release of the hybrid N/S flies. The frequency of D. wjlljstonj in the total of flies collected then (, 6o individuals) was 3O4+o.6r per cent., as compared to 4'3±"7 per cent, found before the release. This increase occurred also in the control wood.
The "new" X chromosome inversions introduced in wood I were XL-D and XR-E. They appeared in fairly high frequencies in 1956, decreasing to low levels in 1957 ( by an increase in frequency of IlL-B (1956 IlL-B ( -1957 ; IlL-C (ig,7) IIR-E (1956) and Ill-C (1956 IIR-E, which is common in northern populations, had its frequency raised after the release in wood IV in 1956, but was reduced to control values in wood V in 1957. The same can be said of inversions Ill-C and III-J (table i) .
There are significant x2 differences among the inversion frequencies of the three after the release samples of wood I, contrasting with more uniformity in woods IV and V. Thus, in wood I, after the initial rise in frequency, there were significant decreases in the occurrence of inversions XL-D, XR-E, IlL-B, IlL-H, IIR-E, and Ill-C. In woods IV and V, IIR-E and Ill-C presented also a significant decrease, while the two samples of wood V were significantly different in regard to the frequency of IlL-B.
Several differences were noted between the 1957 wood V samples and the control of the same year (table 3) ; but because no sample of this wood was collected in 1956, and some significant differences were found also between the controls, no clear conclusion can be drawn from them.
The first samples after the release of the hybrids in woods I and IV showed a significant increase in the mean number of heterozygous inversions per individual female (table i) . However, a recurrence to control levels was observed in 1957. The number of males studied was too small to disclose significant differences.
DISCUSSION
The comparisons made by Dobzhansky and Wright (1947) shows that D. pseudoobscura has the same dispersion rate as D. funebris, studied by Dubinin and Tiniakov (i 946) . On the other hand, D. willistoni has a significantly lower dispersion rate, when compared with D. pseudoobscura, according to Burla et at. (1950) . This is important to consider in connection with the results reported here. The isolation among the woods' populations of Tainhas is an important condition, satisfied in our experiments. Dubinin and Tiniakov (1946) reported an experiment in some points similar to ours. They gave some indirect evidences about the isolation of the Kropotovo population of D. funebris, which received ioo,ooo individuals homozygous for the Il-i inversion. The frequency of the individuals homozygous for this inversion increased one month after the release and decreased rapidly from July to October. The heterozygote increment occurred at the expense of both homozygous 11-i inversion and standard. The last arrangement was predominant before the release. Natural selection favoured the heterozygotes, according to Dubinin and Tiniakov (1946) . Why it had not favoured them before, they did not try to explain. The trend toward the elimination of the homozygotes TI-i was very strong, and it is not clear if stabilisation of the inversion frequencies occurred at the end of the experiment. This may suggest that the final results consisted in a return to the former composition of the original population.
Five of the seven northern population inversions introduced in three semi-isolated southern natural populations of Drosophila willistoni have been lost, one year after the release. XR-E, lost in woods IV and V, remained in wood I. The fact that the majority of the inversions did not survive in the populations conforms with the concept that they have adaptive functions. The frequencies of D. willistoni inversions are correlated with ecologic opportunities, according to da Cunha, Burla and Dobzhansky (1950) , and da Cunha and Dobzhansky XL-D, retained at Tainhas, was one of the heterotic sex-linked inversions studied by da Cunha (i) in population cages. This inversion has been observed by da Cunha and Dobzhansky (i.) in Melo, Uruguay, although it has not been detected at the Tainhas control populations.
The rejection of northern gene arrangements suggests that inversions cannot be used as markers to determine the probable centre of origin of the species, as proposed by da Cunha, Burla and Dobzhansky (1950) . Vavilov (1926) correctly based his hypothesis about centres of origins on the relative amount of adaptively neutral traits, which accumulates with time.
Turning now to inversions IIR-E and III-J, studied by Dobzhansky and Pavlovsky (1958) in experimental populations of Drosophila willistcni from the Brazilian localities of Recife and Guaramiranga, we may recall that in our experiment the release in 1956 raised the IIR-E frequencies to about 20 and 30 per cent., respectively, from the control value, these frequencies returning to normal levels again in 1957.
The occurrence of III-J was not affected by the release. The results of Dobzhansky and Pavlovsky (1958) , on the other hand, showed a clear significant loss of heterozygosity of the reciprocal hybrid populations Guaramiranga/Recife and Recife/Guaramiranga. The interpretation we propose for these apparently conflicting results is the following: the racial hybridisation produced, in both experimental and natural populations, a breakdown of coadapted gene complexes. However, due to the degree of environmental diversity, the natural population of Tainhas retained its characteristic amount of polymorphism. Contrasting with this, the stabilising selection active on experimental cage populations reduced the racial mixture to a more homogeneous population, more likely to be fit in the more constant and simpler cage conditions (Thoday, 1959 ; Lewontin, 1958) .
The stability observed by Dobzhansky and Pavlovsky (1958) in the experimental cages with the " pure " racial stock of Recife or Guaramiranga, on the other hand, suggests that a balanced population tends to maintain its structure even when transferred from its original heterogeneous environment to a more homogeneous one. Many experimental attempts to remove populations rapidly from "adapted average values for specific traits, either by artificial selection or by changes in the breeding system, are counteracted by natural selection, which is directed towards the maintenance of a phenotypic balance between fitness determining characters " (Lerner, 1954) . The Tainhas experiment may be described as an attempt to increase heterozygosity; this has been counteracted by natural selection, also.
SUMMARY
r. An experimental introduction of about 6o,ooo F1 hybrids of North/South races of Drosophila willistoni was performed in three isolated small woods at the grassland region of Tainhas, Rio Grande do Sul, Brazil.
2. Cytologic analysis of polytenic salivary gland chromosomes of the F1 North/South hybrids showed a very high frequency of six" new" inversions in the X chromosome, not present at the Tainhas region (XL-B1, XL-D, XL-F, XL-G, XL-H and XR-E), and more than 50 per cent, of inversions XR-C, XR-D, IlL-A, IIR-E, Ill-A and III -J.
. The first sample after the release of the N/S F1 hybrids, showed a relatively high frequency of the " new" X chromosome inversions introduced and a significant increase of some autosomal inversions.
4. The samples of the following year disclosed an opposite situation, since most of the introduced genetic novelties have been lost or decreased at too low frequencies to be detected. The only surviving "new" inversions were in one of the three woods studied (wood I, inversions XL-D and XR-E).
5. The autosomal inversions that increased in frequency after the release of the hybrids, dropped down to the control level of frequencies one year after.
6. The average number of heterozygous inversions per individual presented a similar increase and return to normal values.
7. Several conclusions can be drawn from this experiment. First we may say that a shift from balance was produced in the frequency of heterozygous inversions. Second, that the genetic structure of outbreeding natural populations has strong homeostatic properties, that tend to reject abrupt or drastic changes even if these are for a further increase in heterozygosity. Third, that the differences observed between natural and experimental interracial hybridisation experiments showed the importance of environmental variability in the origin of genetic polymorphism.
